Biochemical evidence for the orientation of cytochrome b in the yeast mitochondrial membrane in the eight-helix model.
The topographical localization of the N-terminus of cytochrome b in the inner mitochondrial membrane was determined by mild proteolysis of the yeast mitochondrial cytochrome bc1 complex and identification of the proteolytic fragments derived from subunits of the complex with an established orientation in the inner membrane. The cytochrome bc1 complex was incorporated into proteoliposomes which were separated by cytochrome c affinity chromatography into two populations in either the mitochondrial or the submitochondrial orientation. Core protein I which protrudes from the matrix side of the inner membrane was digested by proteinase K only in proteoliposomes with the submitochondrial orientation and not in those with the mitochondrial orientation. By contrast, cytochrome c1 with protrudes from the cytoplasmic side of the inner membrane was digested by proteinase K only in proteoliposomes with the mitochondrial orientation and not in those with the submitochondrial orientation. Cytochrome b was digested by SV8 protease only in proteoliposomes with the mitochondrial orientation to yield two aggregating fragments of 25.6 and 24.5 kDa. These peptides were isolated by preparative gel chromatography and sequenced to establish that the cleavage of cytochrome b by SV8 protease occurred at glutamate residues 59 and 66. These residues are localized in the extramembranous loop between the two hydrophobic membrane-spanning helices A and B and thus face the cytoplasmic side of the inner mitochondrial membrane. These results indicate that the N-terminus of yeast cytochrome b protrudes from the matrix side of the inner membrane consistent with the eight-helix model for the orientation of cytochrome b in the membrane.